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Abstract
Years of research have called for more science to be integrated into water management decisions 
and for a shift from supply-side to demand-side management; yet, there remains a strong 
emphasis on supply-side approaches and in many areas limited attention to hydrological data. A 
survey and interviews with decision-makers in western North Carolina reveal that there is only 
low-level concern about water quantity, and this drives a continued emphasis on supply-side 
management and no perceived need for hydrological data. The historical realities of low demand 
and abundant water have generated a perception of ‘water supply’ as disconnected from 
physical, hydrological systems and allowed for ad hoc decision-making processes to prevail. The 
lack of well-established processes may, ironically, provide significant opportunities for 
employing collaboration among researchers and decision-makers to develop policies and 
processes that integrate data into making water management decisions and thus prompt 
increased attention to water demand.
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Introduction
There is significant evidence that a growing population
coupled with climate change will pose increasingly significant
challenges to water managers, even in wet regions, and to
address these challenges requires a shift in management phi-
losophy towards reducing demand (Butler & Memon 2006;
Bates et al. 2008; Kindler 2010; Kampragou et al. 2011;
Traynham et al. 2011; Zetland 2011). Simultaneously, it is well
established that despite decades of reports calling for a shift
from supply-side to demand-side policies (cf. Sewell &
Roueche 1974; Sawyer 1982), water managers, for a variety
of reasons, continue to focus on supply-side management
(Griffin & Mjelde 2000; Pirie et al. 2004; Lach et al. 2005;
Rayner et al. 2005; Larson et al. 2009; Zetland 2011). This
reality affects how decision-makers think about data, their
water supply and what they perceive to be relevant to
decision-making processes.
Research shows that one of the reasons for continued
emphasis on supply-side policies is the lack of science
employed in making water management decisions. Despite
the plethora of ideas for integrating science, there remains a
gap between hydrologically relevant science and water man-
agement decision making. Rayner et al. (2005) cite numerous
studies in noting that, ‘. . . institutional decision makers have
a generally positive attitude toward the use of scientific infor-
mation in decision making, but rarely act on such information
directly.’ Clark & Dickson (1999) identified three interrelated
characteristics that contributed to how influential science-
based environmental assessments were in decision making:
saliency (perceived relevance to decision-maker), credibility
(believability of the data) and legitimacy (openness/fairness
of the process). Having reviewed diverse studies from multi-
ple disciplinary perspectives, McNie (2007) confirmed that
these three characteristics remain core to determining
whether scientific data are integrated into environmental
decision making. Focusing on water management, Rayner
et al. (2005) found that barriers to using climate forecast data
include, ‘traditional reliance on large built infrastructure,
organizational conservatism and complexity, mismatch of
temporal and spatial scales of forecasts to management
needs, political disincentives to innovation, and regulatory
constraints.’ Driving several of these barriers is the stated
goal of most water managers to remain invisible to the public
by ensuring that water is available on demand without inter-
ruption. Kirchhoff (2010) provides a thorough overview of the
literature related to the relationships between science and
policy in water management and finds that research on this
topic has focused on the need for accuracy and reliability as
well as understanding the context for information use. The
literature also stresses, however, that even when conditions
for integration appear to be met (i.e. data seem salient,
credible and legitimate), this does not guarantee that avail-
able data will be used in decision making. There is additional
evidence, however, that employing collaborative processes
involving data generators and potential users can bring
research and application together in water resource manage-
ment (Lowrey et al. 2009; Rice et al. 2009, Kirchhoff 2010).
Of course, in many cases, there is a paucity of data avail-
able to be integrated into decision making. Although climate
change has prompted sophisticated modelling efforts, the
Southeast United States is proving especially difficult to simu-
late (State Climate Office of North Carolina, http://www.nc-
climate.ncsu.edu/climate/climate_change#Future) increasing
the uncertainty in future water supply forecasts. Additionally,
numerous reports conclude that current water quantity data
in the United States is inadequate (cf. NSTC, Committee on
Environment and Natural Resources 2007). This is perhaps
especially true in humid, rural areas where there has been
less perceived need to quantify water supplies. In response, a
National Water Census (USGS 2009) is underway to gather
water quantity data and work continues to refine computer-
based climate models. Increasing the data will not guarantee
their use in making water management decisions, but data
absolutely cannot be employed if they do not exist.
Less prevalent in the literature are cases where data,
regardless of type or source, holds little salience because
water is not perceived as a concern. A lack of data is not
lamented in many south-eastern communities because stake-
holders and decision-makers are not concerned about water
quantity as a policy issue (Feldman & Elmendorf 2000;
Responsive Management 2003). In this paper, I present
survey and interview results from decision-makers in Western
North Carolina, United States that provides further evidence
that there is a general lack of concern about water quantity.
This study also confirms existing evidence that water man-
agement is based significantly on ‘doing things as they have
always been done’ and in the rural, humid southeast (as in
other places) that has meant tapping new water sources
when needed. The results indicate that in the rare instances
where hydrological data are sought, it is almost entirely in
relation to justifying a new supply. Given the historic and
current wet conditions in this region, there has been little
sustained reason to consider water quantity an issue. This is
now reflected in perceptions of what constitutes a water
supply and hence what data are salient to making manage-
ment decisions. While this study focuses on Western North
Carolina, the findings are potentially pertinent to decision
making in other places perceived to have abundant water.
Study area
The study area is in the mountainous region of Western North
Carolina, United States (Fig. 1). This area is the headwaters for
eight large river basins, and surface water is the primary supply
source for the majority of residents served by water utilities.
The fractured bedrock aquifer system supplies water to some
smaller utilities and to all residents outside utility service areas.
This region is classified as temperate rain forest, and although
the terrain influences precipitation locally, the region averages
between 100 and 150 cm of rain per year (Gaffin and Hotz n.d.).
The higher altitudes (> 1200 m) routinely receive 127 cm or
more snow per year (Ray’s Weather Center 2012). The region
experienced a serious drought in 2007–2008, and several com-
munities implemented severe water use restrictions, including
at least one case of a town requiring restaurants to use dispos-
able tableware. This drought prompted changes to state regu-
lations concerning drought planning and increased state
authority in requiring conservation measures (General Assem-
bly of North Carolina Session 2007).
The political jurisdictions include 22 counties and multiple
municipalities (e.g. towns, cities) within each county. Within
Fig. 1. The study area and affected river
basins.
political jurisdictions are elected officials, managers, planners
and utility personnel who have various responsibilities
related to managing water supplies. Ultimately, elected offi-
cials have the authority for determining how water is allo-
cated and otherwise managed within their jurisdiction. These
individuals, however, rely on guidance from planners, manag-
ers and, when applicable, utility personnel. Managers are
typically responsible for implementing the decisions made by
the elected bodies and hence are familiar with the social,
political and legal implications of water management deci-
sions. The planners generate the plans for land use and eco-
nomic growth management, which directly and indirectly
impact water resources and drive demand. In those jurisdic-
tions with water utilities, those personnel have day-to-day
responsibility for managing water supplies and are often a
key source of information about water for the planners, man-
agers and elected officials. Additionally, utility personnel are
often responsible for community education about water
issues. In this region, there are planners, managers and
elected officials who do not have any direct water manage-
ment responsibilities because water users in their jurisdiction
rely entirely on self-supplied sources, usually from groundwa-
ter. There are still, of course, impacts on the physical supply
from these individual users as well as from land use and eco-
nomic development decisions within these communities.
This is a rural area with a total population of about
1 000 000, and the largest municipality has a population of
just under 85 000 (US Census Bureau 2010). The population,
however, is increasing with many communities experiencing
double-digit growth between 2000 and 2010. Since 2000,
several communities in the region have had to identify a new
water source to meet growing demand and avoid potential
disruption from future drought. This has required increased
attention to water among all decision-makers in these com-
munities and provided the impetus for this project.
Method
A colleague, a graduate student and I drafted a ‘Survey of
City/County Planners, Utility Personnel, Managers, and
Elected Officials’ in September 2011. Appalachian State Uni-
versity faculty with expertise in planning and representatives
from regional management organizations reviewed the draft
survey in October. The final version included 31 core ques-
tions with up to 12 follow-up questions prompted depending
on responses to core questions. The survey was posted
online in November, and an email request to participate in the
survey was sent to the 292 planners, managers, utility per-
sonnel and elected officials representing both county and
municipality level jurisdictions in the region.
By late January 2012, we had received 85 completed
responses, 68 from the initial list and 17 from governing enti-
ties just outside the originally designated area. Obviously,
individuals on the initial email request forwarded it to others.
This makes it difficult to calculate an exact response rate, as I
do not know how many additional people received the
request to participate. At a minimum, this reflects a 23%
response rate from the initial list and a maximum 28%
response rate if the 17 responses represent 100% of the addi-
tional potential respondents. Sheehan (2001) reported that
online surveys of the general public average a 31% response
rate, and Baruch (2008) showed that organizational surveys
average a 36% response rate with a standard deviation of
18.8. Therefore, the 23–28% rate is within reported ranges for
an online, non-random survey.
Between January and April 2012, a graduate student and I
conducted in-depth interviews with 10 non-elected respond-
ents from six different communities within the originally des-
ignated region. We conducted seven of these face to face in
the offices of the interviewee and three by phone.
Results
Respondent characteristics
Respondents included 32 (38%) elected officials, 26 (31%)
managers, 8 (9%) planners and 13 (15%) utility personnel.
There were also six (7%) who identified as ‘other’ including
environmental health professionals, an educator, a finance
officer, a land manager and unspecified. When asked to char-
acterize their water utility, about 78% said that their
community/jurisdiction relies on a public, municipal supply,
while a private provider serves almost 4%. Water associations
that cross-political boundaries provide water to 7% of
respondent communities, and 11% of respondents reported
that this question was not applicable to them.
The majority of respondents (69%) spend 1–10 h per week
thinking about their water supply. About 8% spend no time
thinking about it, and 6% spend more than 25 h per week
focused on the water supply. Additionally, 35 individuals (42%)
noted that their community has a comprehensive plan that
includes water management elements, and 66% have a
drought plan. Interestingly, more than 15% do not know if
their community/jurisdiction has a comprehensive plan or a
drought plan (see Table 1).
Two broad and interrelated results relevant to future water
management emanate from this data. First, the data make it
clear that water quantity is not a serious concern for decision-
makers in this region. Second, the idea of a ‘water supply’ is
not directly connected to hydrological systems, but is
focused on human systems.
Water quantity is not a serious issue
Agreeing with previous work in the Southeast United States,
there is not a strong sense that water quantity is a serious
issue in this region. As Table 2 shows, when asked to reflect
on the perceived level of concern about water within their
community/jurisdiction, 35% of the decision-makers reported
that ‘most people are not concerned.’ To assess potential
causes for concern, the survey asked about the impact of
population growth and drought on water availability. Just
over one third (31%) said that they are ‘not at all concerned’
about the potential for population growth to reduce the
amount of water available to their community. Additionally,
despite the seriousness of the 2007–2008 drought, only half
of the decision-makers say that they are ‘very concerned’
about the potential for drought to reduce their water supply.
In follow-up interviews, respondents all indicated that growth
is what drives their management decisions, and interviewees
were unanimous in expressing their confidence that any con-
cerns about water quantity either have been or will be reme-
diated by obtaining a new supply.
The lack of concern and a continued commitment to
supply driven management are also reflected in the preva-
lence of conservation and education programmes. Only 19%
of decision-makers reported that their communities have
implemented any public education campaigns about water,
while 62% indicated that their community has implemented
some form of water conservation measure. Respondents
were asked to describe the specific conservation measures in
an open-ended question and 44 did so. Of those, 17 (39%)
individuals reported measures that are applied only during
declared droughts, while 15 respondents (34%) representing
nine different communities reported measures that are not
directly tied to drought conditions. The other 12 (27%)
respondents did not give sufficiently detailed responses to
determine when they applied (see Table 1).
Perhaps not surprisingly, respondents who expressed
strong concern about the potential for drought to reduce
water availability were more likely to represent communities
with conservation programmes. High concern, however,
does not contribute to implementing water education pro-
grammes (Table 3). There were no significant relationships
between expressed concern for the potential for growth to
impact water availability and the presence of conservation or
education programmes.
Water supply is not hydrological
The data demonstrate that decision-makers interpret ‘water
supply’ in terms of human systems, including legalities (e.g.
permits, regulations) and infrastructure, not in terms of a
physical system (e.g. discharge, recharge). This is reflected in
responses to explicit questions about seeking hydrological
information and perceptions of the available supply.
The survey section labelled ‘Water Supply’ included these
questions:
Has your community/jurisdiction initiated or participated
in any scientific studies seeking to better understand
the physical characteristics (e.g. seasonal flow rate,
recharge rate) of your water supply?
Table 1 Responses to survey questions about planning and management
practices
Survey question Yes No
Do not
know
Does your community/jurisdiction have a
comprehensive plan? (n = 84)
51 (61%) 18 (21%) 15 (18%)
If yes, does it include water
components? (n = 50)
35 (70%) 12 (24%) 3 (6%)
Does your community/jurisdiction have a
drought plan? (n = 83)
55 (66%) 15 (18%) 13 (16%)
Does your community/jurisdiction have a
specific policy/ordinance that guides
water allocation decisions? (n = 66
only those communities that allocate
water)
41 (62%) 25 (38%) 0
Has your community/jurisdiction
implemented any water
conservation measures? (n = 85)
53 (62%) 26 (31%) 6 (7%)
Non-drought driven measures (n = 44
open-ended follow-up; 27%
indeterminate)
15 (34%) 17 (39%) 0
Has your community/jurisdiction
implemented any public/school
education campaigns/programmes
related to the water supply? (n = 85)
16 (19%) 46 (54%) 23 (27%)
In the past 5 years has your
community/jurisdiction consulted
population growth or development
forecast data? (n = 85)
53 (62%) 25 (29%) 7 (8%)
Has your community/jurisdiction initiated
or participated in any scientific
studies seeking to better understand
the physical characteristics (e.g.
seasonal flow rate, recharge rate) of
your water supply? (n = 85)
26 (31%) 35 (41%) 24 (28%)
Table 2 Responses to survey questions about concern for future water availability
Survey question
Not at all
concerned
Somewhat
concerned
Very
concerned
Level of concern among the general public about the future water supply (n = 84) 29 (35%) 45 (54%) 10 (12%)
Potential for population growth to restrict/reduce the amount of water available (n = 84) 26 (31%) 48 (57%) 10 (12%)
Potential for drought to restrict/reduce the amount of water available (n = 84) 3 (4%) 39 (46%) 42 (50%)
Has the amount of water available (e.g. well level, river
level) to your community /jurisdiction changed in the
past 10 years?
Do you anticipate that the amount of water available
(e.g. well level, river level) to your community/
jurisdiction will change in the next 10 years?
These questions were intentionally worded and ordered to
encourage respondents to think specifically about hydrologi-
cal data and available water. A literature search and conver-
sations with hydrologists confirmed that there is little
hydrological data available for this region. Therefore, the first
question in this section was also intended to ascertain if there
had been any localized studies done that are not represented
in the literature. The results show that 26 respondents (31%)
said that their community had conducted or participated in a
scientific study (Table 1). An open-ended question about the
types of studies conducted, however, revealed that only 12 of
these responses, representing seven different communities,
were definitively hydrological in nature. In five of these seven
cases, the studies were focused on legal requirements
related to a new supply source (e.g. flow rates determined as
part of an environmental assessment). Six of the ‘yes’
responses to the question were not focused on assessing
hydrological conditions, but rather on collecting customer
usage data, assessing wastewater treatment capacity and/or
using GIS to map sewer lines or other infrastructure. The
remaining eight responses did not provide sufficient informa-
tion to be certain of the nature of the studies referenced.
Despite the lack of data on hydrological conditions, 35% of
the respondents indicated that there has been no change in
the amount of water available in the past decade, while just
over a third (31%) say that there is less water and 11% say that
there is more water available. The remaining 24% responded
that they do not know whether their water supply has
changed (Fig. 2). Regional streamflow data from the US Geo-
logical Survey do not show any significant change in average
discharge rates through this decade. There are no similar
data available for groundwater.
In looking to the future, responses flatten a bit with 27%
anticipating no change, 29% believing that there will be less
water and just over one quarter (26%) saying there will be
more water available. Fewer people (18%) said that they do
not know if there will be a change in available water, despite
Table 3 Correlation between the survey question, ‘How concerned are you about the potential for drought to restrict/reduce the amount of water
available (water supply) to your community/jurisdiction?’ and the prevalence of conservation or education programmes
Concern about drought
reducing available water
Has jurisdiction implemented conservation
measures?*
Has jurisdiction implemented education
campaigns?*
Yes No DK Total Yes No DK Total
Not at all concerned 0 3 0 3 0 1 2 3
Somewhat concerned 21 15 3 39 10 24 5 39
Very concerned 32 8 2 42 5 21 16 42
Total 53 26 5 84 15 46 23 84
*Pearson’s chi-square, P  0.05.
DK, do not know.
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Fig. 2. Responses to the survey questions, ‘Has
the amount of water available (e.g. well level,
river level) to your community /jurisdiction
changed in the past 10 years?’ and ‘Do you
anticipate that the amount of water available
(e.g. well level, river level) to your community/
jurisdiction will change in the next 10 years?’
Pearson’s chi-square, P = 0.01.
the need to predict future conditions. In the follow-up inter-
views, the shift in responses from past to future water condi-
tions was clearly linked to increased demand and a
subsequent need for a new supply. Five of the 10 interview-
ees indicated that there would be less water in the future
because of population growth and subsequent increased
demand. Of these, two simply said that growth and demand
mean less water. One specifically mentioned increased
private well drilling because of growth and one person said
that stream flow is decreasing, but it would be a ‘wild guess’
as to why. Another interviewee said that he ‘did not want to
invoke global warming’ but that the ‘earth is dynamic.’ This
was the only reference to climate change in any of the inter-
views. The other half of the interviewees said that there
would be no change or that there would be more water in the
future specifically because new supplies are being or had
been brought online. When asked about their community’s
response to a potentially decreasing supply, every inter-
viewee said they would seek a new source.
While not strongly significant, the survey suggests that
those who said that their community had participated in a
scientific study were also more likely to say that there would
be more water available in the future and less likely to say that
they do not know what the future holds (Fig. 3). Although it is
a small set, it is interesting that of the 12 respondents whose
communities have participated in some type of hydrological
study, six of them said that they will have more water in the
future, likely because these studies are focused on obtaining
a new supply.
The importance of perceived data salience and an empha-
sis on human systems is reflected through several additional
survey questions. First, for issues that are perceived as
salient (i.e. growth), the decision-makers do actively seek
data, and 62% indicated that they have sought population
growth or development forecast data in the past 5 years,
mostly from the US Census Bureau (Table 1). Comparatively,
when asked about primary data sources used to make deci-
sions about water allocation, no respondent said they used
scientific studies on water resources in the region. So, even
those respondents who do have local hydrological studies do
not use the findings when allocating water. Of the 66
respondents who reported that their community/jurisdiction
does allocate water, two (3%) did say that US Geological
Survey monitoring data is a primary source. The primary data
source for 45% of respondents is locally collected data on
customer water use. For 42%, allocation decisions are
directed by state and/or local regulatory requirements and
9% use no data at all because any request for water is granted
(Table 4).
The survey data indicate that the ability of the existing
infrastructure to support any new water use is by far the most
important variable in making decisions about water alloca-
tion, with a mean score of 2.44 on a 1–7 scale (Table 5). The
ability to sustain the supply in the long term garnered a 3.44
mean score, a full point behind infrastructure. Interestingly,
although regulations/guidance are noted as a prominent data
source, they are not a leading influence on the decision-
making process for these respondents. This may be, in part,
because 38% of the respondents whose communities do allo-
cate water indicated that there is no formal, established
process for doing so. Interviews revealed that in communities
that do have a formal process, this typically meant that an
elected body (e.g. city council) needed to approve any signifi-
cant allocation or service extensions and that it was rare to
not grant requests for water.
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Fig. 3. Comparing responses to the survey
questions, ‘Has your community/jurisdiction
initiated or participated in any scientific studies
seeking to better understand the physical char-
acteristics (e.g. seasonal flow rate, recharge
rate) of your water supply?’ and ‘Do you antici-
pate that the amount of water available (e.g.
well level, river level) to your community/
jurisdiction will change in the next 10 years?’
Pearson’s chi-square, P = 0.08.
Table 4 Responses to the survey question: ‘What is the primary/most
common data source that your community/jurisdiction uses in making
decisions about allocating water?’ (n = 66)
Source Responses
Scientific studies on water resources in the region 0
USGS or other real time monitoring data 2 (3%)
Locally collected data on water use 30 (45%)
State/local regulations/guidance pertaining to water
allocation
28 (42%)
No data needed – all requests granted 6 (9%)
USGS, US Geological Service.
As already noted, there is consensus that decisions are
ultimately at the discretion of elected officials, with guidance
from planners, managers and utility personnel. The survey
data show that planners and elected officials are more likely
to think that their community has conducted scientific
studies, while managers and utility personnel are less likely to
think that (Fig. 4). Despite survey language focused explicitly
on hydrological conditions, more than half of the respond-
ents who said ‘yes’ their community had participated in a
scientific study, actually did not have any reference to hydro-
logical studies. Further, of the eight respondents who indi-
cated that their community had participated in scientific
study but did not provide details on the type of study, five
were elected officials. There are no significant differences in
how these respondent groups answered the questions about
past or future water availability or in their expressed levels of
concern about the potential for growth or drought to affect
the available water supply.
Discussion/conclusion
This project highlights several key ideas relevant to managing
water for ourselves and the environment. First, these results
demonstrate that there is not a sense of concern or urgency
related to the water supply in this region and decision making
is often ad hoc. Second, respondents confirm existing evi-
dence that supply-side management is the norm and that
science-based data are not core to local water management
decisions. This project, however, also shows that some
decision-makers perceive that they are using science-based
data. This creates an additional challenge for integrating such
data into decisions and for defending the need for a shift to
demand-side management efforts. These results potentially
provide fertile ground for researchers and policymakers to
reconcile the ‘supply’ and the ‘demand’ for scientific data
relevant to water management decisions (Sarewitz & Pielke
2007). Rather than waiting for potential data users to drive
demand, there may be significant opportunities for research-
ers to leverage the lack of formal management infrastructure
to catalyse data demand through collaborative approaches
to water management.
(1) Figure 5 depicts a conceptual view of what has happened
in Western North Carolina (and likely in other areas). There
has been little concern about water quantity and therefore
little data collected because there has historically been a low
population base and plenty of water. Therefore, the prevail-
ing decision has been to tap new water sources as needed.
Now that population is increasing, there have been more
formal planning and decision-making processes imple-
mented in some communities, but the focus remains on
establishing new sources.
(2) Because there still seems to be abundant water, there is
little attention to assessing physical, hydrological conditions.
Table 5 Mean scores for the survey item: ‘Rank from 1 to 7 (1 = most
important; 7 = least important) the following in terms of their influence on
your community’s decision-making process for allocating water.’
Influence Mean score
Ability of infrastructure to support new use (n = 70) 2.44*
Potential for economic benefits to the community (n = 69) 3.04*
Potential for drought (n = 75) 3.07
Ability to sustain the supply for the long term (> 50 years)
(n = 72)
3.44
Compliance with state regulations (n = 70) 3.44
Environmental concerns (n = 71) 3.52
Other (n = 24) 6.75
*T-test, P = 0.009.
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Therefore, having one third of survey respondents report that
they do have such data that presents potentially interesting
issues related to how decision-makers think about data. First,
it is feasible that ignorance about what constitutes hydrologi-
cal data was manifested in some responses, so that the ques-
tion’s specific references to flow rate and recharge may not
have been sufficient to guide respondents towards thinking
hydrologically. More likely, the results simply reflect a man-
agement philosophy that is focused on providing a reliable
supply. Therefore, in reading the question, respondents
either assumed that there must be studies even if they could
not articulate any specifics, or they interpreted data that they
feel are most salient to their needs (e.g. usage, infrastructure)
as being scientific. Given the lack of concern about quantity,
hydrological data are not perceived as salient except as it is
legally required to obtain a new supply. This is also reflected
in the fact that the majority of respondents said that they did
not know or that there had not been local studies completed,
indicating that in these communities water management
decisions are necessarily made without hydrological data.
Thus, the idea of a ‘water supply’ is disconnected from physi-
cal, hydrological conditions. In this region, decision-makers
think of water supply in terms of permitted use levels and
infrastructure available rather than in terms of hydrology.
Their predictions of future water availability reflect optimism
about tapping new sources, and therefore, the future seems
more certain than knowledge of past conditions. This subse-
quently contributes to the lack of concern about water quan-
tity. This study suggests that these traits are perhaps
particularly pronounced among elected officials, who are
typically the final arbiters in making water management deci-
sions. As is well documented, convincing decision-makers
who are concerned about water quantity to begin using spe-
cific types of data is challenging. It is perhaps even more
challenging to convince decision-makers who do not per-
ceive a problem and/or who think that they are using appro-
priate data, to seek and use hydrological data or data
emphasizing the benefits of demand-side management.
(3) Given rapid population growth and the uncertainty asso-
ciated with climate change in this region, it is highly problem-
atic for these decision-makers to continue to assume that the
relationships shown in Fig. 5 will ensure a sustainable water
supply. At some future point, it is realistic to expect that some
communities will fail when they seek a new supply, as there
will not be sufficient resources available or tapping them will
be prohibitively expensive or ecologically devastating. Such a
crisis scenario should trigger a change in decision-making
focus. I say should, as experience in the Western United
States demonstrates to what great lengths communities will
go to secure a new water supply.
Although history suggests it is not the usual path, it is
preferable to anticipate and avoid such a crisis driven
change. Ironically, the lack of attention to water quantity and
subsequent ad hoc decision making may offer the best
rationale for optimism that perceptions of water supply can
become more hydrologically based. When there are few
existing decision protocols or firm data sources, there are
fewer barriers to integrating hydrological data into decision
making. There are still, of course, significant issues to address
including the lack of concern that has perpetuated the ad hoc
decision making without data and the emphasis on supply-
side management as the norm.
(4) Current efforts focused on gathering additional water
quantity data, such as improved climate models, a National
Water Census or more local efforts, are relevant to address-
ing these issues. These data could, of course, reinforce a lack
of concern if they show that the region is likely to continue to
have abundant supplies or reflect a high level of uncertainty
about future hydrological conditions. Subsequently, if there is
not increased concern, there will not likely be a shift away
from supply-side management or towards thinking of water
supply in terms of its physical systems. If there are abundant
supplies, however, then concern about water quantity may
be unwarranted. Managing according to historical patterns
(e.g. ad hoc, supply driven) under this scenario would be data
based (even if unintentionally) and would set a precedent for
Fig. 5. Conceptual diagram of water management in historically wet
regions.
using hydrological data in some fashion. This may influence
how hydrological data are perceived, and therefore, if future
data suggest cause for concern about water quantity, then
that data may be more readily integrated into decision-
making processes.
If, on the other hand, new data demonstrate that regional
water supplies are diminishing, this could attract public and
decision-maker attention. If there is increased attention to
water quantity (I do recognize this as a significant ‘if’), there
arises an opportunity to address perceptions of water supply
and the emphasis on supply-side management. Again, the ad
hoc decision-making model may prove to be advantageous if
increased concern catalyses policy change. Institutional con-
servatism is a strong barrier to changing how management is
done (Lach et al. 2005). If there is not a well-established
process or institutional ‘norm’ to be preserved and a desire
to establish a process for making decisions, this institutional
barrier should be lower.
(5) Any community that currently manages water in an ad
hoc fashion is an excellent candidate for establishing collabo-
rative processes that have been shown to successfully inte-
grate science and policy. For example, Kirchhoff (2010)
documents that formal programmes linking water managers
with climate researchers to develop information relevant to
the water manager needs are successful in integrating data
into decision making. Even without the imprimatur of a formal
programme, communities that are not currently utilizing data
may offer a ‘window of opportunity’ (Kingdon 1984) to apply
lessons learned from collaborative efforts to help decision-
makers develop data gathering and decision-making proc-
esses that recognize a water supply as being dependent on
the underlying physical, hydrological conditions. If data do
show that supplies may be less abundant than previously
assumed, local decision-makers may welcome overtures
from scientists, advocates and others who have studied the
physical system and are willing to work with decision-makers
to find ways to integrate relevant data into decision
processes.
Even if water remains abundant in humid regions, the
evidence is strong that shifting from supply side to demand-
side management can offer economic and environmental
benefits to any region. This should also be a focal point for
data integration within a collaborative process. Although
changing the level of concern and perceptions of the water
supply will not automatically mean a move away from supply-
side management, it is a necessary first step. If water sup-
plies are diminishing in historically wet regions, and if this
does increase concern, then those communities that have
not worried about their water may be promising locales to
more thoroughly integrate hydrological, economic and envi-
ronmental data into policy, and this could encourage a shift
from supply side to demand-side policies to better manage
the water that is available now and in the future.
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